New cytomorphologic methods in the diagnosis of bone tumors: possibilities and limitations.
The value of new morphologic methods in the diagnosis of bone tumors is demonstrated in a number of cases. In round cell malignancies (Ewing's sarcoma, malignant lymphoma, neuroblastoma, and anaplastic plasmacytoma) diagnostic accuracy can be improved by electron microscopic and immunohistochemical techniques. New methods are also of value in differentiating the metastatic carcinoma from malignant bone primaries. Electron microscopy may show epithelial cell features (ie, gland structures, desmosomes, and tonofilaments), while immunohistologic investigation of the cytoskeleton may facilitate differentiation of epithelial cells (positive for prekeratin) from mesenchymal cells (positive for vimentin). In the differential diagnosis of typical bone tumors, however, such as osteosarcoma, chondrosarcoma, and malignant fibrous histiocytoma, the value of enzyme histochemical, electron microscopic, and immunohistochemical methods appears somewhat restricted: alkaline phosphatase activity may be increased in both chondrosarcoma and osteosarcoma; collagen type II, the cartilage-specific collagen, is found not only in chondrosarcoma but in osteosarcoma as well. Moreover, osteosarcomas may contain a considerable number of macrophages and histiocytes, and so this feature is worthless in distinguishing osteosarcoma from malignant fibrous histiocytoma. A new approach for appraising the malignancy of bone tumors may be through flow cytometric investigation of nuclear DNA content. Osteosarcomas reveal DNA aneuploidies in more than 80% of cases, with a large proportion of cells in the S phase. These features may prove valuable for discerning osteosarcoma from myositis ossificans. In contrast to typical giant cell tumor of bone, a rare case of malignant giant cell tumor showed aneuploid cell lines indicating the malignant nature of the tumor.